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Description 

BACKGROUND OF THE INVENTION 

1. Held of the Invention 

This invention relates to surgical stapling appara- 
tus, and more particularly to surgical apparatus for per- 
forming sequential operations such as tissue damping, 
staple forming and/or tissue cutting. Such an instru- 
ment, in particular, an instrument in accordance with the 
pre-characterising part of claim 1 below, is disclosed in 
US-A-5040715. 

2. Description of Related Art 

Surgical stapling apparatus is known wherein tis- 
sue is first grasped or clamped between opposing jaw 
structure and then fastened by means of fasteners. In 
some instruments a knife is provided to cut tissue which 
has been joined. The fasteners are typically in the form 
of surgical staples however, two part polymeric type fas- 
teners are also known. 

Instruments for this purpose can comprise two 
elongated members which are respectively used to cap- 
ture or clamp tissue. Typically, one of the members car- 
ries a disposable cartridge housing wherein a plurality 
of staples are ananged in at least two lateral rows while 
the other member defines an anvil for forming the staple 
legs into a hook-like configuration as they are driven 
against the anvil. The stapling operation is effected by a 
pusher which travels longitudinally along the cartridge 
carrying member, acting upon the staples so as to place 
them in lateral rows in the body tissue. A knife may be 
optionally positioned in such a manner so as to operate 
immediately behind the pusher, and laterally positioned 
between the staple rows to longitudinally cut and/or 
open the stapled tissue between the rows of staples. 
Such instruments are disclosed for example in Bobrov 
et al. (U.S. Pat No. 3,079,606) and Green (U.S. Pat No. 
3,490,675). These instruments comprise apparatus for 
simultaneously making a longitudinal incision and 
applying a row of staples on both sides of the incision. 

A later development disclosed in Green (U.S. Pat 
No. 3,499,591) applies a double row of staples on each 
side of the incision. This is accomplished by a cartridge 
assembly having a cam member which moves within a 
guide path between two sets of staggered staple carry- 
ing grooves. Staple drive members are located within 
the grooves for being contacted by the longitudinally 
moving cam member as it is driven along the groove to 
effect ejection of the staples. 

US-A-4566620 discloses a surgical stapling instru- 
ment having a surgical fastener-applying assembly, a 
handle assembly and a shaft connecting the two. A ball 
and socket joint serves to connect the fastener-applying 
assembly to the shaft. 

The instruments of the related art described above 



were all designed to be used in surgical procedures in 
which surgeons have direct manual access to the oper- 
ation site. However, in endoscopic or laparoscopic pro- 
cedures surgery is performed from a location remote 

5 from the operative site through a small incision or 
through narrow cannulae inserted through small 
entrance wounds in the skin. In order to address the 
specific needs of endoscopic and/or laparoscopic surgi- 
cal procedures, an endoscopic surgical stapling appara- 

10 tus such as that which is shown in Green et al. (U.S. Pat. 
No. 5,040,715) has been developed. This apparatus is 
well suited for such procedures and incorporates a dis- 
tal end having an anvil and staple cartridge assembly 
and a manually operated handle assembly intercon- 

is nected by an endoscopic portion which permits the 
instrument to be inserted into a cannula and be 
remotely operated by the surgeon. 

Many of the instruments described above are lim- 
ited in their range of operability. Improvements have 

20 been made in the art of surgical instruments to increase 
their range of operability. For example, Nierman (U.S 
Pat No. 4,880,015) discloses a biopsy forceps 
designed for use through a flexible fiberoptic broncho- 
scope. The biopsy forceps includes a handle connected 

25 to a thin elongated flexible shaft with a distal portion 
thereof hinged to the shaft. A grasping tool or biopsy for- 
ceps is attached to the distal hinged portion. Control 
wires extend from the handle through the distal portion 
to the shaft for controlling the angular rotation of the dis- 

30 tal portion of the instrument to increase its range of 
operability. 

In accordance with these and other principles, it is 
an object of the present invention to provide a surgical 
apparatus for driving surgical fasteners into body tissue 

35 which apparatus may be operated from a location 
remote from the surgical site. The apparatus should be 
insertable through a small incision or narrow tube for 
driving surgical fasteners into body tissue and cutting 
the body tissue between the rows of staples. The appa- 

40 ratus should have an increased range of operability, and 
should have sealing structure for inhibiting the escape 
of insufflation gas through the apparatus. 

Yet another desirable feature of the apparatus of 
the present invention is a replaceable cartridge assem- 

45 bly. 

SUMMARY OF THE INVFNTION 

The surgical fastener driving apparatus of the 
so present invention is defined in claim 1 below. 

In one embodiment, the present invention offers a 
surgical stapling apparatus adapted for placing one or 
more longitudinal rows of staples in body tissue. This 
apparatus may include a knife for making an incision in 
55 the body tissue between the rows of staples. The latter 
configuration may find particular use in joining two hol- 
low organs or in removing an organ, such as the appen- 
dix or gallbladder. 
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In a preferred embodiment of the subject invention, 
the endoscopic stapler comprises a tubular body having 
an elongated proximal portion and an articulating distal 
portion adapted for detachably mounting a cartridge 
assembly. A linkage mechanism is associated with the 
tubular body of the instrument for effectuating the artic- 
ulation of the distal portion of the tubular body relative to 
the proximal portion thereof and includes a pair of elon- 
gated rod members extending through the endoscopic 
body and actuated from a location remote from the dis- 
tal end portion of the apparatus. The cartridge assembly 
comprise a cartridge housing for supporting a cartridge 
which contains a plurality of surgical staples slidably 
mounted therein, and has a tissue engaging surface 
formed thereon. An anvil member is mounted adjacent 
the cartridge housing and is provided with a staple form- 
ing surface against which staples ejected from the car- 
tridge are driven. The anvil member is movable between 
an open position and a closed position wherein the sta- 
ple forming surface is in close cooperative alignment 
with the tissue engaging surface of the cartridge. 

The apparatus includes camming means which are 
associated with the cartridge assembly for moving the 
anvil member between the open position and the closed 
position. The camming means comprises a cam tube 
having a camming surface disposed around at least a 
portion of the anvil member and movable between a first 
position wherein the camming surface is located proxi- 
mal to a camming portion of the anvil member, corre- 
sponding to the anvil member being open, and a second 
position wherein the camming surface is located distal 
to the camming portion of the anvil member, corre- 
sponding to the anvil member being closed. 

The apparatus further includes means for ejecting 
the surgical staples from the cartridge in such a manner 
so as to cause the staples to form against the staple 
forming surface of the anvil member. The means for 
ejecting the surgical fasteners can comprise a plurality 
of pusher elements in abutment with the surgical fasten- 
ers, and a cam plate for actuating the pusher elements. 
The cam plate may be mounted for translation within the 
cartridge assembly and operatively connected to a 
plunger member extending through the tubular body of 
the apparatus and actuated from a location remote from 
the cartridge assembly. 

The surgical apparatus of the subject invention 
should further comprise sealing means associated with 
the tubular body portion of the instrument for inhibiting 
the egress of insufflation gas therethrough during surgi- 
cal procedures. Preferably, the sealing means includes 
a first annular seal member disposed adjacent the prox- 
imal end of the tubular body and a second annular seal 
member disposed at the distal end of the tubular body 
adjacent the articulating portion thereof. 

Further features of the invention, its nature, and 
various advantages will become more apparent from 
the accompanying drawing and the following detailed 
description of the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the subject invention will 
be described hereinbelow with reference to the draw- 
5 ings wherein: 

Fig. 1 is a perspective view of an apparatus for driv- 
ing surgical fasteners in accordance with a pre- 
ferred embodiment of the subject invention; 
w Rg. 2 is an exploded perspective view of the surgi- 
cal apparatus of Fig. 1 ; 

Fig. 3 is an enlarged perspective view, partially bro- 
ken away, of the articulating portion of the appara- 
tus of Fig. t; 

is Fig. 4 is an exploded perspective view of the car- 
tridge assembly of the apparatus of Fig. 1 ; 
Fig. 5 is a rear elevational view of the articulating 
portion of the apparatus of Fig. 1 , showing the inter- 
nal structure defined therein; 
20 Fig. 6 is a top plan view of a linkage of the appara- 
tus of Fig. 1, illustrating the relative movement of 
the members thereof; 

Fig. 7 is a perspective view of the surgical appara- 
tus of Fig. 1, with the cartridge assembly thereof in 
25 an open position; 

Fig. 8 is a perspective view of the surgical appara- 
tus of Fig. 1 in an articulated condition, wherein the 
cartridge assembly thereof is in an open position; 
Fig. 9 is an enlarged perspective view of the articu- 
30 fating portion of the apparatus of Rg. 1 ; 

Fig. 10 is a perspective view of the surgical appara- 
tus of Fig. 1 in an articulated condition, with the car- 
tridge assembly thereof in a closed position; 
Rg. 1 1 is a perspective view of the surgical appara- 
35 tus of Rg. 1 , illustrating the actuation of the staple 
driving mechanism thereof; 

Rgs. 12-14 are side elevational views, partially bro- 
ken away, of the cartridge assembly of the apparatus of 
40 Rg. 1 during a staple driving sequence wherein: 

Rg. 12 illustrates the cartridge assembly before the 
apparatus of Rg. 1 has been fired; 
Rg. 13 illustrates the cartridge assembly as the 
45 apparatus of Rg. 1 is being fired; and 

Rg. 14 illustrates the cartridge assembly after the 
apparatus of Rg. 1 has been fired. 

DETAILED DESCRIPTION OF THE PREFERRED 



Because endoscopic procedures are more com- 
mon than laparoscopic procedures, the present inven- 
tion shall be discussed in terms of endoscopic 
55 procedures and apparatus. However, use herein of 
terms such as "endoscopic," "endoscopically" and 
"endoscopic portion", among others, should not be con- 
strued to limit the present invention to a stapling and 
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cutting apparatus for use only in conjunction with an 
endoscopic tube. To the contrary, it is believed that the 
present invention may find use in procedures where 
access is limited to a small incision including but not lim- 
ited to laparoscopic procedures. Also, as used herein 5 
the terms "fasteners" and "staples" shall be treated 
equivalency. Unless otherwise stated, the term "car- 
tridge assembly" shall include at least the cartridge 
itself and staples or fasteners and staple drive members 
disclosed therein. 10 

in the drawings and the description which follows, 
the term "proximal" refers to the end of the apparatus 
which is closest to the operator, while the term "distal" 
will refer to the end which is furthest from the operator. 

A surgical stapling apparatus in accordance with a 75 
preferred embodiment of the subject invention is illus- 
trated in Fig. 1 and is designated generally by reference 
numeral 10. Surgical apparatus 10 comprises a tubular 
endoscopic body including an elongated proximal por- 
tion 12, and an articulating distal portion 14 which is 20 
mounted for movement relative to the longitudinal axis 
of proximal portion 12. A cartridge assembly is detach- 
ably mounted adjacent the distal end of articulating por- 
tion 1 4 which includes a cartridge housing 1 6 containing 
a plurality of surgical fasteners and an anvil member 1 8 25 
against which the surgical fasteners are driven as they 
are ejected from the cartridge assembly. Anvil member 
18 is movable relative to cartridge housing 16 between 
a normally open position and a closed position by 
means of a camming mechanism which includes a cam 30 
tube assembly 20 associated with the articulating por- 
tion 14 of endoscopic body 12 and configured for actua- 
tion by means of a reciprocating plunger assembly 
which extends longitudinally through endoscopic body 
1 2 from a location remote from the surgical site. 35 

The movement of the articulating portion 14 of sur- 
gical apparatus 10 is effectuated by a linkage assembly 
which is disposed within the endoscopic body 12 and 
which is operated through remote manipulation of a piv- 
oting handle 22 which is operatively connected to the 40 
linkage assembly. Once the distal portion 14 of the 
apparatus 10 has been articulated to a desired position, 
and body tissue has been engaged between the anvil 
member 18 and the cartridge housing 16, surgical 
apparatus 10 may be fired so as to drive a plurality of <ts 
surgical fasteners from the cartridge assembly by 
remote operation of a plunger assembly 24 which 
extends longitudinally through the endoscopic body por- 
tion 12 of surgical apparatus 10. 

Referring to Fig. 2, the proximal portion 12 of surgi- so 
cal apparatus 10 includes an elongated support tube 30 
which houses a pair of elongated tube inserts 32 and 
34. Tube insert 32 is provided with a longitudinal central 
channel 36 the cfistal end portion 37 of which has a 
diameter which is slightly larger than the remainder ss 
thereof, and opposed lateral grooves 38 and 40 formed 
on either side of central channel 36. Opposed anchor 
pins 42 and 44 extend from the opposed proximal and 



distal ends of tube insert 32, respectively, for anchoring 
tube insert 32 within the proximal portion 12 of appara- 
tus 10. Tube insert 34 has structure corresponding to 
that of tube insert 32 including a longitudinal central 
channel 46 having an enlarged distal end portion 47, 
opposed lateral grooves 48 and 50, and anchor pins 52 
and 54. When tube inserts 32 and 34 are arranged 
within support tube 30, central channels 36 and 46 
define an elongated central passageway for a clamp rod 
56, and lateral grooves 38 and 48, and 40 and 50 
respectively define lateral passageways for articulator 
rods 58 and 60 which interconnect with the linkage 
mechanism for moving the articulating portion 14 of 
endoscopic body 12 relative to the proximal portion 16 
thereof. A pair of annular sealing members 65 and 75 
are provided in proximal portion 16 for inhtoiting the 
egress of insufflation gas therethrough. In particular, 
sealing member 65 is disposed adjacent the proximal 
end of proximal portion 16 while sealing member 75 is 
disposed in the distal end of proximal portion 16 adja- 
cent proximal pivot member 154. 

A clamp yoke 62 is mounted rigidly at the distal end 
of clamp rod 56 and is dimensioned for being main- 
tained within the distal end portions 37 and 47 of the 
central passageway defined by channels 36 and 46. 
Clamp yoke 62 is formed with a pair of opposed flange 
portions 64 and 66 each having an aperture 68 and 70, 
respectively, for mounting a pivoting gear 72 which is 
adapted to pivot about an axis which is perpendicular to 
the longitudinal axis of the elongated clamp rod 56. Dia- 
metrically opposed toothed portions 74 and 76 are 
formed on the circumference of gear 72 for operatively 
meshing with a pair of flexible links 78 and 80. In partic- 
ular, the proximal end portion of link 78 is provided with 
a plurality of spaced apart apertures 82 for meshing 
with toothed portion 74 on gear 72, and link 80 is simi- 
larly provided at the proximal end thereof with a plurality 
of spaced apart apertures 84 for operatively meshing 
with the toothed portion 76 of gear 72. As best seen in 
Figs. 6 and 9, pivotal movement of gear 72 about the 
perpendicular axis thereof will cause corresponding lon- 
gitudinal translation of links 78 and 80 in opposed longi- 
tudinal directions. The flexible links 78 and 80 may be 
formed from stainless steel or a similar material. Prefer- 
ably, however, the flexible links 78 and 80 are formed 
from a shape memory alloy comprising nickel and tita- 
nium such as that which is disclosed in U.S. Patent No. 
4,665,906 to Jervis. In doing so, the links 78 and 80 will 
not acquire an undesirable set when the distal portion 
14 of surgical apparatus 10 is articulated. 

The distal end portions of links 78 and 80 are asso- 
ciated with cam tube assembly 20 and, in particular, are 
respectively connected to a collar tube 90 by a plurality 
of collar pins 92 which extend through apertures 94 in 
the distal end portion of collar link 78 and apertures 96 
in the distal end portion of link 80 for being received in 
mounting ports 95 in collar tube 90. Collar tube 90 is 
disposed within a cover tube 98 and functions as a cam 
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member for operatively moving anvil member 18 
between a normally open position and a closed position 
relative to cartridge housing 16. 

As discussed hereinabove, the articulation of the 
distal end portion 14 relative to the proximal portion 16 
of endoscopic body 1 2 is effectuated by means of a link- 
age mechanism which includes articulator rods 58 and 
60. The proximal end portions of articulator rods 58 and 
60 are respectively provided with pin portions 102 and 
104 for receiving rod adapters 106 and 108. respec- 
tively. Rod adapters 106 and 108 extend through a pair 
of corresponding longitudinal bore holes 110 and 112 
which are provided in an elongated cylindrical handle 
support 114. Rod adapters 106 and 108 operatively 
contact respective transverse rod pins 116 and 118 
which extend through slots 117 and 119 to associate 
with an articulator link assembly which includes a pair of 
generally U-shaped articular links 120 and 122. Articu- 
lar links 120 and 122 are connected to one another by 
link pins 124 and 126 and is pivotable about a trans- 
verse axis or a cylindrical support pin 128. Opposed 
spherical articulator handles 130 and 132 are mounted 
to articulator links 120 and 122. In addition, a pair of 
opposed apertures 131 and 133 are defined in support 
handle 1 14 for receiving anchor pins 44 and 54, respec- 
tively. A center bore 135 extends through handle sup- 
port 1 14 for receiving collar rod 56. A handle clamp 137 
is also provided for mounting at the proximal end of col- 
lar rod 56. Rotation of the articulator link assembly 
about pivot pin 128 will cause corresponding longitudi- 
nal movement of articulator rods 58 and 60 in opposed 
longitudinal directions with respect to the endoscopic 
body 12. 

The distal end portions of articulator rod members 
58 and 60 are engaged in substantially C-shaped 
adapter links 134 and 136, respectively. Adapter link 
134 is independently connected to upper and lower joint 
links 138 and 140 by adapter pins 142 and 144. Joint 
pins 146 and 148 connect joint links 138 and 140 to a 
distal joint member 1 50 which is p'rvotably connected by 
a transverse pivot pin 152 having a perpendicular bore 
153 for receiving a flexible actuator link 155, to a proxi- 
mal pivot member 1 54 which comprises a section of the 
articulating portion 14 of surgical apparatus 10. Simi- 
larly, adapter link 136 is operatively connected to a pair 
of upper and lower joint links 158 and 160 by adapter 
pins 1 62 and 1 64 and joint pins 1 66 and 1 68 operatively 
connect articulator link 136 to the distal joint member 
150. Longitudinal translation of articular rods 58 and 60 
will cause corresponding articulation of adapter links 
134 and 136 causing distal joint member 150 to pivot 
relative to proximal pivot member 154 about transverse 
pivot pin 152. 

Referring to Fig. 3, the proximal pivot member 154 
which is operatively associated with the articulating por- 
tion 14 of surgical apparatus 10 comprises a generally 
cylindrical body portion 170 which includes a proximal 
engaging section 1 72 mountable within the distal end of 



support tube 30. A pair of opposed mounting flanges 
174 and 176 extend cfistally from cylindrical body por- 
tion 170 each having an aperture 178 and 180, respec- 
tively, for receiving pivot pin 152 which joins proximal 

5 pivot member 1 54 to distal joint member 1 50. A plurality 
of longitudinal chambers are defined within the proximal 
pivot member 154 for maintaining various elements of 
the apparatus 10 of the subject invention. In particular, 
referring to Fig. 5, a pair of opposed generally C-shaped 

w lateral chambers 182 and 184 are provided therein for 
maintaining the C-shaped adapter links 134 and 136, 
respectively. In addition, substantially rectangular chan- 
nels 188 and 190 are defined in pivot member 154 adja- 
cent C-shaped channels 182 and 184 respectively, for 

75 receiving and maintaining links 78 and 80, respectively. 
A rectangular channel 186 is defined in the center of 
proximal pivot member 154 which is dimensioned for 
receiving gear member 72 and permitting its rotational 
movement when closing anvil member 18 through 

20 translation of the cam tube assembly 20. An internal 
chamber 196 having a generally rectangular cross-sec- 
tion and defining upper and lower tracks 198 and 200 
extends longitudinally through proximal pivot member 
154 for supporting the flexible actuator link 155. A pair 

25 of opposed bores 206 and 208 are provided in pivot 
member 154 for receiving anchor pins 42 and 52, 
respectively. 

A cylindrical yoke member 210 is also associated 
with the proximal pivot member 154 and the distal joint 

30 member 150. Yoke member 210 has an elongated cen- 
tral bore 2 1 2 for receiving pivot pin 1 52, and a cylindrical 
barrel shaped body portion 214 which functions as a 
bearing surface for the flexible links 78 and 80 as they 
are flexed during articulation of distal end portion 14. A 

35 rectangular passageway 21 5 extends through body por- 
tion 214 for accommodating flexible actuator link 155. 

The distal joint member 150 has a generally cylin- 
drical body portion 220 which defines an engaging sec- 
tion 222 at the proximal end thereof for receiving the 

40 joint pins from joint links 138 and 140, and, in addition, 
for inter-engaging pivot pin 152 through aperture 225. 
Body portion 220 is provided with a pair of opposed lat- 
eral slots 224 and 226 within which links 78 and 80 
respectively travel in a longitudinal direction in response 

45 to movement of damp rod 56. A generally rectangular 
channel 230 extends longitudinally through the body 
portion 220 of distal joint member 154 wherein a joint 
insert 232 (see Fig. 2) is positioned for releasably 
engaging anvil member 18 and cartridge assembly 16. 

so In particular, a lower chamber 235 of joint insert 232 is 
provided for receiving a mounting portion of cartridge 
housing member 16 and an upper chamber portion 234 
of insert 232 is provided for releasably mounting a por- 
tion of anvil member 18. Furthermore, a pair of opposed 

55 generally rectangular slots 236 and 238 are provided in 
the walls of body portion 220 for permitting transverse 
movement of anvil member 18 relative to cartridge 
assembly 16 to effectuate the engagement of body tis- 
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sue. A leaf spring member 240 (see Fig. 2) is also asso- 
ciated with the distal joint member 150 for cooperating 
with cartridge member 16. 

Turning to Fig. 4, cartridge housing 16 of the car- 
tridge assembly of surgical apparatus 10 comprises a 
channel portion 250 defined by opposed lateral walls 
252 and 254 and a bottom wall 256. A cartridge mount- 
ing portion 258 extends proximally from channel portion 
250 and is engagable in the pivot insert 232 which is 
disposed in the rectangular channel 230 formed in distal 
joint member 150. A detent member 260, which is 
mounted on a resilient leaf spring 262, is associated 
with the cartridge mounting portion 258 of cartridge 
housing 16 for detachable engagement with the leaf 
spring 240 associated with the distal joint member 150. 
A cartridge adapter 264 is disposed within the channel 
portion 250 of cartridge housing 16 which includes a 
platform structure 266 having a longitudinal track 268 
defined therein, and a slotted structure 270 having a 
longitudinal groove 272 formed therein. A plurality of 
slots 274 are provided in slotted structure 270 for 
receiving a cam plate 276 which is configured for eject- 
ing staples from the cartridge assembly during stapling 
procedures. A support bar 278 is configured to be 
mounted within longitudinal groove 272 for defining a 
passageway within which a surgical knife member 265 
travels as it traverses the cartridge housing 16 cutting 
tissue as staples are ejected from the cartridge assem- 
bly. In particular, winged tabs 275 are provided in the 
proximal portion of support bar 278 for engagement in a 
corresponding winged slit 285 in platform 266. Surgical 
knife 265 comprises an elongated shank portion 280 
having a cross-section which is dimensioned and con- 
figured for travel within the internal chamber 196 of 
proximal pivot member 154 and the longitudinal track 
268 defined in cartridge adapter 264. A V-shaped notch 
282 is provided in the proximal end of shank portion 280 
for engaging a hook 284 formed on the distal end of 
elongated flexible actuator link 155 which is attached to 
an actuator rod 286 extending through a tracked pas- 
sageway 285 provided in collar rod 56. Actuator rod 286 
is mounted to an actuator handle 288 (see Fig. 2) for 
remotely driving staples. Actuator link 155 is also 
dimensioned and configured for travel within the longitu- 
dinal track 268 of cartridge adaptor 264 and the internal 
chamber 1 96 of pivot member 1 54. A wing-like structure 

289 is formed at the distal end of surgical knife 265 for 
engaging the cam plate 276. 

Cam plate 276 is formed with a pair of dual plates 

290 and 292 of triangular configuration which are dis- 
posed in staggered fashion for promoting more effective 
ejection of the staples from the cartridge assembly. The 
dual cam plates 290 and 292 are dimensioned for tra- 
versing corresponding dual slots 294 and 296 which are 
formed in a cartridge element 300 mounted within the 
channel portion 250 of cartridge housing 16 and con- 
taining a plurality of surgical fasteners 302. A longitudi- 
nal groove 305 is also defined in cartridge element 300 



for accommodating surgical knife 265. As the dual 
plates 290 and 292 of cam plate 276 traverse their 
respective dual slots 294 and 296 and knife 265 travels 
within groove 305, pusher elements 304 are driven 

5 upwardly within corresponding cavities 306 defined in 
cartridge element 300 for ejecting the staples 302 there- 
from, driving them against a staple forming surface 
defined on anvil member 18. 

Anvil member 18 comprises a staple forming por- 

10 tion 310 which extends from a shroud portion 312 hav- 
ing opposed lateral walls 314 and 316for mounting anvil 
member 18 adjacent cartridge housing 16 and an anvil 
mounting portion 318 having a cam surface 320 which 
cooperates with the collar tube 90 for camming anvil 

75 member 1 8 between the open and closed positions, and 
an engagement head 322 which includes opposed tabs 
324 for engagement in opposed slots 236 and 238 in 
the walls of the distal joint member 150. An anvil spring 
326 is associated with the anvil mounting portion 31 8 for 

20 biasing the anvil member 18 in an open position. 

Referring to Figs. 8-1 1 , in use the surgical appara- 
tus 10 is introduced into the abdominal cavity of a 
patient through a trocar or cannula extending through a 
small incision or entrance wound device whereupon the 

25 camming mechanism 20 of the instrument is in its prox- 
imal most position permitting the anvil member 18 to be 
in an open position biased by anvil spring 326, as illus- 
trated in Fig. 8. Thereafter, the user may articulate the 
distal portion 14 of surgical apparatus 10 into a desired 

30 position through remote operation of articulator links 
120, 122 as shown in Fig. 9. 

Rotation of articulator links 120, 122 in a clockwise 
direction will cause corresponding clockwise movement 
of the distal portion 14 within a 45° sector of rotation, 

35 while rotation of articulator links 120, 122 in a counter- 
clockwise direction will move the distal portion 14 in a 
counterclockwise direction within a 45° sector of rota- 
tion, such that the range of operability of surgical appa- 
ratus 10 is increased to function within a 90° sector of 

40 rotation. Upon rotation of the articulator links 120, 122 
flexible collar links 78 and 80 will move longitudinally rel- 
ative to one another (see Fig. 7) and will be flexed about 
the cylindrical barrel portion 214 of yoke fink 210 as it 
acts as a bearing surface to prevent the flexible links 78 

45 and 80 from obtaining an undesirable set as they are 
compressed as best seen in Fig. 10. Once the user has 
positioned the articulating distal portion 14 in a desired 
position, body tissue to be stapled and/or cut may be 
engaged between the cartridge housing 16 and the 

so anvil member 18. Thereupon, the user may drive the 
handle clamp 137 in a distal direction, driving clamp rod 
56 distal ly within the central passageway defined by 
tube inserts 32 and 34 of support tube 30. Subse- 
quently, the flexible links 78 and 80 are driven in a gen- 

55 erally distal direction as gear member 72 is forced 
forward. As flexible links 78 and 80 slide forward within 
lateral slots 224 and 226 in distal joint member 1 50, col- 
lar tube 90 is urged in a distal direction camming the 
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anvil member 18 into a closed position as it cams 
against the camming surface 320 defined on the mount- 
ing portion 318 of anvil member 18. 

Turning now to Fig. 11, once the body tissue has 
been engaged in the cartridge assembly, and anvil 
member 18 has been cammed into a closed position 
wherein the tissue engaging surface of cartridge hous- 
ing 16 is in close cooperable alignment with the staple 
forming surface of anvil member 18, the user may fire 
the instrument to drive two staggered rows of surgical 
fasteners as surgical knife 265 simultaneously makes a 
longitudinal incision between the staple rows. However, 
prior to firing surgical apparatus 10, the user must 
remove a safety lock pin 330 engaged in actuator rod 
286 adjacent the proximal end of handle clamp 137. 
While safety lock pin 330 engages, surgical apparatus 
10 cannot be fired since actuator link 155 is maintained 
in a fixed position. Once the lock pin 330 has been 
removed, the user may drive actuator rod 286 forward, 
pushing actuator shaft 1 55 through clamp rod 56, and 
urging the surgical knife 265 distally from its initial posi- 
tion of Fig. 12. As surgical knife 265 traverses cartridge 
housing 16, the winged portion 289 thereof drives cam 
plate 276 forward, consequently driving pusher ele- 
ments 304 upwardly within their respective cavities 306, 
to urge staples 302 from the cartridge element 300, as 
shown in Fig. 13. Once the staples 302 have been 
ejected from the cartridge 300, the surgical knife 265 is 
drawn proximally, out of the cartridge housing 16 as 
actuator link 1 55 is withdrawn from clamp rod 56, leav- 
ing the cam plate 276 in its distal-most position at the 
distal end of cartridge element 300, as illustrated in Fig. 
14. Retraction of the surgical knife 265 into the proximal 
portion of support bar 278, prevents accidental injury 
when cartridge assembly 16 is removed from distal joint 
member 150 so as to be replaced by a loaded cartridge 
by depressing leaf spring 240. 

The claims which follow identify embodiments of 
the invention additional to those described in detail 
above. 

Claims 

1. Apparatus (10) for driving surgical fasteners (302) 
comprising: 

(a) a body (30) having a proximal portion (12) 
and an articulating distal portion (14); 

(b) linkage means (58, 60) operatively associ- 
ated with said proximal portion (12) of said 
body (30) for moving said distal portion (14) rel- 
ative to a longitudinal axis of said proximal por- 
tion (12). 

(c) a cartridge assembly (16) mounted adja- 
cent said articulating distal portion (14) and 
having a tissue engaging surface thereon; 

(d) an anvil member (18) having a fastener 
forming surface (310) thereon, said anvil mem- 



ber (18) mounted adjacent said cartridge 
assembly (16) for relative movement between 
an open position wherein said fastener forming 
surface (310) is spaced from said tissue 
5 engaging surface and a closed position 

wherein said fastener forming surface (310) is 
in close cooperative alignment with said tissue 
engaging surface; 

(e) camming means (20) associated with said 
10 distal portion for moving said anvil member 

between said open position and said closed 
position; and 

(f) means (276) for ejecting said surgical fas- 
teners (302) from said cartridge assembly (16) 

is to form against said fastener forming surface 

(310) of said anvil member (18); 
characterised in that 

(g) said linkage means (58, 60, 134, 136) for 
moving said distal portion (14) comprises a 

20 linkage assembly including a pair of parallel rod 

members (58, 60) extending from and actuated 
by articular links (120, 122) disposed remote 
from said articulating distal portion (14). 

25 2. Apparatus as claimed in claim 1, further including 
means (56) for moving said camming means (20) 
between a first position corresponding to said anvil 
member (18) being in an open position and a sec- 
ond position corresponding to said anvil member 

30 (18) being in a closed position. 

3. Apparatus as claimed in claim 2 and further com- 
prising: 

35 (a) means (1 37) positioned adjacent a proximal 

end of said body (30) for remotely moving said 
camming means (20) between a first position 
corresponding to said anvil member (18) being 
in an open position and a second position cor- 

40 responding to said anvil member (18) being in 

a closed position; and 

(b) means (286, 288) positioned adjacent a 
proximal end of said body (30) for remotely 
ejecting said surgical fasteners (302) from said 
45 cartridge assembly (16) to form against said 

fastener forming surface (310) of said anvil 
member (18). 

4. Apparatus as claimed in any of the preceding 
50 claims, wherein said camming means (20) is asso- 
ciated with said articulating distal portion (14) for 
moving said anvil member (18) between said open 
position and said closed position and includes a 
tubular collar (90) disposed around at least a por- 

ss tion of said cartridge assembly (16) and said anvil 
member (18), said tubular collar (90) having a distal 
camming surface and being movable between a 
first position in which said camming surface is 
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located proximal to a camming portion (320) of said 
anvil member (18), and a second position in which 
said camming surface is engaged with said cam- 
ming portion (320) of said anvil member (18), said 
tubular collar (90) co-operating with said anvil mem- 5 
ber (18) such that when the collar is moved from 
said first position to said second position said anvil 
member (18) is urged to said closed position. 

5. Apparatus as claimed in claim 4, wherein said 10 
means for moving said tubular collar (90) includes 

an actuator shaft (56) extending from a handle dis- 
posed beyond the proximal end of the tubular body 
(30) and interconnecting with a pair of flexible 
pusher bars (78, 80) mounted to said tubular collar is 
(90) in diametrical opposed positions. 

6. Apparatus as claimed in any one of the preceding 
claims, including means (326) to bias said anvil 
member (18) in said open position. 20 

7. Apparatus as claimed in any one of the preceding 
claims, wherein said means for ejecting said surgi- 
cal fasteners (302) from said cartridge assembly 
(16) comprises an elongate plunger (286) extend- 25 
ing from an actuator handle disposed remote from 
said cartridge assembly (16) to a cam plate (276) in 
said cartridge assembly (16) adapted and config- 
ured for traversing said cartridge assembly (16) for 
ejecting surgical fasteners (302) therefrom. 30 

8. Apparatus as claimed in any one of the preceding 
claims, further comprising knife means (265) 
adapted for longitudinal movement in said cartridge 
assembly (16). 35 

9. Apparatus as claimed in any one of the preceding 
claims, further comprising sealing means (65, 75) 
associated with said body (30) for inhibiting the 
egress of gas therethrough. ao 

10. Apparatus as claimed in any one of the preceding 
claims wherein the linkage means (58, 60, 134, 
136) is capable of moving said distal portion (14) 
both clockwise and anti-clockwise relative to the 45 
longitudinal axis of the proximal portion (12) of the 
body (30). 

11. Apparatus as claimed in any one of the preceding 
claims and including a pivot pin (1 52) on which the so 
distal portion (14) articulates relative to the proxi- 
mal portion (12). 

1 2. Apparatus as claimed in claim 1 1 , wherein the pivot 

pin (1 52) is mounted in a pivot member (1 54) which 55 
defines a plurality of longitudinal chambers (182, 
184, 188, 190, 186, 196). 



1 3. Apparatus as claimed in claim 1 1 or 12, and includ- 
ing a yoke member (210) having a central bore 
(212) in which the pivot pin (152) is received, and 
also having a cylindrical barrel-shaped body portion 
(214) which surrounds the pivot pin (152). 

14. Apparatus as claimed in claim 13. wherein the bar- 
rel-shaped portion (214) serves as a bearing sur- 
face for a pair (78, 80) of links which is linked to the 
camming means (20). 

15. Apparatus as claimed in any one of claims 1 1 to 14 
wherein the pivot pin (152) is apertured and a link 
(1 55) within the aperture of the pivot pin is linked to 
the ejecting means (276). 

16. Apparatus as claimed in any one of the preceding 
claims, wherein clockwise rotation of the articular 
links (120, 122) causes longitudinal movement of 
the parallel rod members (58, 60) in opposed longi- 
tudinal directions and corresponding clockwise 
movement of the distal portion (14). 

Patentanspruche 

1. Vorrichtung (10), urn chirurgische Befestiger (302) 
einzutreiben, umfassend: 

(a) einen KOrper (30) mit einem proximalen 
Bereich (12) und einem distalen Gelenkbereich 
(14); 

(b) eine Verbindungseinrichtung (58, 60), die 
betriebsmaBig dem proximalen Bereich (12) 
des KOrpers (30) zugeordnet ist, urn den dista- 
len Bereich (14) relativ zu einer Langsachse 
des proximalen Bereiches (12) zu bewegen; 

(c) einen Magazinaufbau (16), der nahe dem 
distalen Schwenkbereich (14) montiert ist und 
eine Gewebeeingrrffsoberf lache darauf besrtzt; 

(d) ein Anschlagelement (18) mit einer Befesti- 
gerverfbrmungsoberf lache (310) darauf, wobei 
das Anschlagelement (18) nahe dem Magazin- 
aufbau (16) zur relativen Bewegung zwischen 
einer offenen Position, in der die Befestigerver- 
formungsoberf lache (310) von der Gewebeein- 
griffsoberfiache beabstandet ist, und einer 
geschlossenen Position bewegbar ist in der 
die Befestigerverformungsoberfiache (310) in 
einer engen, zusammenwirkenden Ausrich- 
tung mit der Gewebeeingriffsoberf lache ist; 

(e) eine Verschiebeeinrichtung (20), die dem 
distalen Bereich zugeordnet ist, um das 
Anschlagelement zwischen der offenen Posi- 
tion und der geschlossenen Position zu bewe- 
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gen; und 

(0 eine Einrichtung (276). urn die chirurgischen 
Befestiger (302) von dem Magazinaufbau (16) 
auszustoBen, um sie gegen der Befestigerver- s 
formungsoberfiache (310) des Anschlagele- 
mentes (18) zu verformen; 
dadurch gekennzeichnet, daft 

(g) die Verbindungseinrichtung (58, 60, 134, 10 
136) zum Bewegen des distalen Bereichs (14) 
einen Verbindungsaufbau umfaBt, der ein Paar 
von parailelen Stangenelementen (58, 60) auf- 
weist die sich von Schwenkverbindungen 
(120, 122) erstrecken und durch diese betatigt 75 
werden, wobei die Schwenkverbindungen ent- 
fernt von dem distalen Schwenkbereich (14) 
angeordnet sind. 

2. Vorrichtung gemaB Anspruch 1. weiter umfassend 20 
eine Einrichtung (56), um die Verschiebeeinrich- 
tung (20) zwischen einer ersten Position, die dem 
Anschlagelement (18) in einer offenen Position ent- 
spricht, und einer zweiten Position zu bewegen, die 
dem Anschlagelement (18) in einer geschlossenen 25 
Position entspricht. 

3. Vorrichtung gemaB Anspruch 2, weiter umfassend: 

(a) eine Einrichtung (1 37), die nahe einem pro- 30 
ximalen Ende des KGrpers (30) angeordnet ist, 

um aus der Entfernung die Verschiebungsein- 
richtung (20) zwischen einer ersten Position, 
die dem Anschlagelement (18) in einer offenen 
Position entspricht, und einer zweiten Position 35 
zu bewegen, die dem Anschlagelement (18) in 
einer geschlossenen Position entspricht; und 

(b) eine Einrichtung (268, 288), die nahe einem 
proximalen Ende des Kdrpers (30) angeordnet 

ist, um aus der Feme die chirurgischen Befesti- 40 
ger (302) von dem Magazinaufbau (16) auszu- 
stoBen, um sie gegen der Befestigerver- 
formungsoberfiache (310) des Anschlagele- 
mentes (18) zu verformen. 

45 

4. Vorrichtung gemaB einem der vorhergehenden 
Anspruche, wobei die Verschiebeeinrichtung (20) 
dem distalen Schwenkbereich (14) zugeordnet ist, 
um das Anschlagelement (18) zwischen der offe- 
nen Position und der geschlossenen Position zu so 
bewegen, und eine rGhrenfOrmige Hulse (90) auf- 
weist, die zumindest um einen Bereich des Maga- 
zinaufbaus (16) und des Anschlagelemerrtes (18) 
angeordnet ist, wobei die rChrenfOrmige Hulse (90) 
eine distale Verschiebeoberfiache besitzt und zwi- 55 
schen einer ersten Position, in der die Verschiebe- 
oberfiache proximal zu einem Verschiebebereich 
(320) des Anschlagelemerrtes (18) angeordnet ist, 



und einer zweiten Position bewegbar ist in der die 
Verschiebeoberfiache in Eingriff mit dem Verschie- 
bebereich (320) des Anschlagelemerrtes (18) ist, 
wobei die rfihrenfOrmige Hulse (90) mit dem 
Anschlagelement (18) so zusammenwirkt, daB, 
wenn die Hulse von der ersten Position in die 
zweite Position bewegt wird, das Anschlagelement 
(18) in die geschlossene Position gedruckt wird. 

5. Vorrichtung gemaB Anspruch 4, wobei die Einrich- 
tung zum Bewegen der rOhrenfOrmigen HOIse (90) 
einen Betatigerschaft (56) aufweist, der sich von 
einen Griff erstreckt, der uber das proximate Ende 
des rdhrenfdrmigen Kdrpers (30) hinaus angeord- 
net ist und in Verbindung stent mit einem Paar von 
biegsamen Schieberstangen (78, 80), die an der 
rOhrenfGrmigen Hulse (90) in diametral gegenuber- 
liegenden Positionen montiert sind. 

6. Vorrichtung gemaB einem der vorhergehenden 
Anspruche umfassend eine Einrichtung (326), um 
das Anschlagelement (18) in die offene Position 
vorzuspannen. 

7. Vorrichtung gemaB einem der vorhergehenden 
Anspruche, wobei die Einrichtung zum AusstoBen 
der chirurgischen Befestiger (302) von dem Maga- 
zinaufbau (16) einen langgestreckten StdBel (286) 
umfaBt, der sich von einem Betatigergriff, der ent- 
fernt von dem Magazinaufbau (16) angeordnet ist, 
zu einer Verschiebeplatte (276) im Magazinaufbau 
(16) erstreckt, die dazu geeignet und gestaltet ist, 
um den Magazinaufbau (16) zu uberqueren, um 
chirurgische Befestiger (302) von diesem auszusto- 
Ben. 

8. Vorrichtung gemaB einem der vorhergehenden 
Anspruche, weiter umfassend eine Messereinrich- 
tung (265), die fur eine Langsbewegung in dem 
Magazinaufbau (16) geeignet ist. 

9. Vorrichtung gemaB einem der vorhergehenden 
Anspruche, weiter umfassend eine Abdichteinrich- 
tung (65, 75), die dem KOrper (30) zugeordnet ist, 
um den Austritt von Gas durch diesen hindurch zu 
behindern. 

10. Vorrichtung gemdB einem der vorhergehenden 
Anspruche, wobei die Verbindungseinrichtung (58, 
60, 134, 136} dazu in der Lage ist, den distalen 
Bereich (14) sowohl in Uhrzeigerrichtung als auch 
in Gegenuhrzeigerrichtung relativ zur Langsachse 
des proximalen Bereichs (12) des K6rpers (30) zu 
bewegen. 

11. Vorrichtung gemaB einem der vorhergehenden 
Anspruche und umfassend einen Schwenkstift 
(152), auf dem sich der distale Bereich (14) relativ 
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zum praximalen Bereich (12) verschwenkt. 

12. Vorrichtung gemaB Anspruch 11, wobei der 
Schwenkstift (152) in einem Schwenkelement (154) 
montiert ist, das eine Mehrzahl von Langskammern s 
(182, 184, 188, 190, 186. 196) begrenzt. 

13. Vorrichtung gemaB Anspruch 11 Oder 12 und 
umfassend ein Jochelement (210) mit einer mrtti- 
gen Bohrung (212), in der der Schwenkstift (152) w 
aufgenommen ist, und ebenfalls mit einem zylinder- 
fOrmigen, trommelfOrmigen KGrperbereich (214), 
der den Schwenkstift (152) umgibt. 

14. Vorrichtung gemaB Anspruch 13, wobei der from- 75 
merffirrrtige Bereich (214) als eine Lageroberfiache 

fur ein Paar (78, 80) von Verbindungen dient, die 
mit der Verschiebeeinrichtung (20) verbunden sind. 

1 5. Vorrichtung gemaB einem der AnsprOche 1 1 bis 1 4, 20 
wobei der Schwenkstift (152) mit einer Offnung ver- 
sehen ist und eine Verbindung (155) innerhafb der 
Offnung des Schwenkstrftes mit der AusstoBein- 
richtung (276) verbunden ist. 

25 

16. Vorrichtung gemaB einem der vorhergehenden 
AnsprOche, wobei eine Drehung im Uhrzeigersinn 
der Gelenkverbindungen (120, 122) eine LAngsbe- 
wegung der parallelen Stangenelemente (58, 60) in 
entgegengesetzten Ungsrichtungen verursacht 30 
und eine entsprechende Bewegung in Uhrzeiger- 
richtung des distalen Bereiches (14). 

Revendications 

35 

1. Appareil (10) pour entralner des attaches chirurgi- 
cales (302) comportant : 

(a) un corps (30) ayant une portion proximate 

(1 2) et une portion distale d'articulation (14); 40 

(b) des moyens de liaison (58, 60) fonctionnel- 
lement associes k ladite portion proximale (12) 
dudit corps (30) pour deplacer ladite portion 
distale (14) relativement k un axe longitudinal 

de ladite portion proximale (12) ; 45 

(c) un ensemble de cartouche (16) installe pour 
etre adjacent k ladite portion distale d'articula- 
tion (14) et presentant une surface de mise en 
prise avec le tissu sur celui-ci ; 

(d) un element d'enclume (18) ayant une sur- so 
face de formage d'attaches (310) sur celui-ci, 
ledit element d'enclume (18) etant installe pour 
etre adjacent audit ensemble de cartouche 
(16) en vue d'un mouvement relatrf entre une 
position ouverte ou ladite surface de formage ss 
d'attaches (310) est espacee de ladite surface 

de mise en prise avec le tissu et une position 
fermee ou ladite surface de formage d'attaches 



(310) est en un alignement de cooperation 
etrort avec ladrte surface de mise en prise avec 
le tissu ; 

(e) un moyen de came (20) associe k lacGte 
portion distale pour deplacer ledit element 
d'enclume entre ladite position ouverte et ladite 
position fermee ; et 

(f) un moyen (276) pour ejecter lesdites atta- 
ches chirurgicales (302) dudit ensemble de 
cartouche (16) pour les former contre ladite 
surface de formage d'attaches (310) dudit ele- 
ment d'enclume (18) ; 

caracterise en ce que 

(g) lesdits moyens de liaison (58, 60, 134, 136) 
pour deplacer ladite portion distale (14) com- 
prennent un ensemble de liaison incluant une 
paire d'elements de tige paralleles (58, 60) 
s'etendant depuis et actionnees par des bielles 
articulaires (120, 122) disposees k distance de 
ladite portion distale d'articulation (14). 

2. Appareil selon la revendication 1, incluant en outre 
un moyen (56) pour deplacer ledit moyen de came 
(20) entre une premiere position ou ledit element 
d'enclume (18) se trouve dans une position ouverte 
et une deuxieme position ou ledit element 
d'enclume (18) se trouve dans une position fermee. 

3. Appareil selon la revendication 2 et comportant en 
outre : 

(a) un moyen (137) positionne pour §tre adja- 
cent a une exfremite proximale dudit corps (30) 
pour deplacer a distance ledit moyen de came 
(20) entre une premiere position ou ledit ele- 
ment d'enclume (18) est dans une position 
ouverte et une deuxieme position ou ledit ele- 
ment d'enclume (18) est dans une position fer- 
mee ; et 

(b) un moyen (286, 288) positionne pour §tre 
adjacent a une extremite proximale dudit corps 
(30) pour ejecter k distance lesdites attaches 
chirurgicales (302) dudit ensemble de cartou- 
che (16) pour les former contre ladite surface 
de formage d'attaches (310) dudit element 
d'enclume (18). 

4. Appareil selon Tune des revendications preceden- 
tes, ou ledit moyen de came (20) est associe a 
ladrte portion distale d'articulation (14) pour depla- 
cer ledit element d'enclume (18) entre ladite posi- 
tion ouverte et ladrte position fermee et comporte 
un collier tubulaire (90) dispose autour d'au moins 
une partie dudit ensemble de cartouche (16) et 
dudit element d'enclume (18). ledit collier tubulaire 
(90) ayant une surface de came distale et etant 
deplagable entre une premiere position ou ladite 
surface de came est proximale a une portion de 



10 



19 



EP0 593 920 B1 



20 



came (320) dudit 6l6ment d'enclume (18) et une 
deuxfeme position ou ladite surface de came est en 
prise avec ladite portion de came (320) dudit 
ment d'enctume (1 8), ledit collier tubulaire (90) coo- 
perant avec ledit element d'enclume (18) de fecon 
que lorsque le collier est deplac6 de ladite premiere 
position k ladite deuxieme position, ledrt element 
d'enclume (18) sort sollicite k ladite position fermee. 

5. Appareil selon la revendication 4, ou ledit moyen 
pour deplacer ledit collier tubulaire (90) comporte 
un arbre d'actionnement (56) s'etendant d'une poi- 
gnee disposee au-del& de I'extremrte proximale du 
corps tubulaire (30) et interconnects avec une paire 
de barres de poussee flexibles (78, 80) montees 
sur ledit collier tubulaire (90) dans des positions 
diametralement opposees. 

6. Appareil selon Tune des revendications preceden- 
tes, incluant un moyen (326) pour solliciter ledit ele- 
ment d'enclume (18) dans ladite position ouverte. 

7. Appareil selon Tune des revendications preceden- 
tes, ou ledit moyen pour ejecter lesdites attaches 
chirurgicales (302) dudit ensemble de cartouche 
(16) comprend un plongeur oblong (286) s'etendant 
d'une poignee d'actionnement disposee k distance 
dudit ensemble de cartouche (16) vers un plateau 
de came (276) dans ledit ensemble de cartouche 
(16) concu et configure pour traverser ledit ensem- 
ble de cartouche (16) af in d'ejecter les attaches chi- 
rurgicales (302) de celui-ci. 

8. Appareil selon Tune des revendications preceden- 
ts, comportant en outre un moyen de couteau 
(265) congu pour un mouvement longitudinal dans 
ledit ensemble de cartouche (16). 

9. Appareil selon Tune des revendications preceden- 
ts, comportant en outre un moyen d'etanchSite 
(65, 75) associ6 audit corps (30) pour emp§cher la 
sortie des gaz k travers celui-ci. 

10. Appareil selon Tune des revendications pr6c6den- 
tes, ou le moyen de liaison (58, 60, 134, 136) est 
apte k deplacer ladite portion distale (14) k la fois 
dans le sens des aiguilles d une montre et dans le 
sens inverse des aiguilles d'une montre relative- 
ment k I'axe longitudinal de la portion proximale 
(12) du corps (30). 

11. Appareil selon Tune des revendications preceden- 
ts, et incluant un pivot (152) sur lequel la portion 
distale (14) est articulee relativement k la portion 
proximale (12). 

12. Appareil selon la revendication 1 1 , ou le pivot (152) 
est monte dans un element de pivot (154) qui detinit 



une pluralrte de chambres longitudinales (182, 184, 
188, 190, 186, 196). 

1 3. Appareil selon la revendication 1 1 ou 12, et incluant 
5 un 6l6ment d'6trier (210) ayant un percage central 
(212) dans lequel le pivot (152) est regu et ayant 
egalement une portion de corps cylindrique en 
forme de fut (214) qui errtoure ie pivot (152). 

w 14. Appareil selon la revendication 13. ou la portion en 
forme de fut (214) sert de surface de palier k une 
paire (78, 82) de bielles qui est reliee au moyen de 
came (20). 

is 15. Appareil selon I'une des revendications 1 1 k 14, ou 
le pivot (152) est pourvu d'une ouverture, et une 
bielle (155) dans I'ouverture du pivot est reliee au 
moyen d'ejection (276). 

20 16. Appareil selon Tune des revendications preceden- 
tes, ou la rotation dans le sens des aiguilles d'une 
montre des bielles articulaires (120, 122) provoque 
un mouvement longitudinal des elements de tige 
paralleles (58, 60) dans des directions longitudina- 
ls les oppos6es et un mouvement correspondant 
dans le sens des aiguilles d'une montre de la por- 
tion distale (14). 
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